Aichi viruses (AiVs) have been proposed as a causative agent of human gastroenteritis potentially transmitted by fecal-oral routes through contaminated food or water. In the present study, we developed a TaqMan minor groove binder (MGB)-based reverse transcription-quantitative PCR (RT-qPCR) system that is able to quantify AiVs and differentiate between genotypes A and B. This system consists of two assays, an AiV universal assay utilizing a universal primer pair and a universal probe and a duplex genotype-specific assay utilizing the same primer pair and two genotype-specific probes. The primers and probes were designed based on multiple alignments of the 21 available AiV genome sequences containing the capsid gene. Using a 10-fold dilution of plasmid DNA containing the target sequences, it was confirmed that both assays allow detection and quantification of AiVs with a quantitative range of 1.0 ؋ 10 1 to 1.0 ؋ 10 7 copies/reaction, and the genotype-specific assay reacts specifically to each genotype. To validate the newly developed assays, 30 clinical stool specimens were subsequently examined with the assays, and the AiV RNA loads were determined to be 1.4 ؋ 10 4 to 6.6 ؋ 10 9 copies/g stool. We also examined 12 influent and 12 effluent wastewater samples collected monthly for a 1-year period to validate the applicability of the assays for detection of AiVs in environmental samples. The AiV RNA concentrations in influent and effluent wastewater were determined to be up to 2.2 ؋ 10 7 and 1.8 ؋ 10 4 copies/liter, respectively. Our RT-qPCR system is useful for routine diagnosis of AiVs in clinical stool specimens and environmental samples.
A ichi viruses (AiVs), together with bovine and porcine kobuviruses, are members of the genus Kobuvirus in the family Picornaviridae (1-3). The prototype AiV strain A846/88 was first isolated in 1989 in Japan from a fecal sample from a patient with oysterassociated acute gastroenteritis (4) . AiVs were subsequently detected from fecal samples of gastroenteritis patients in other countries in Asia (5-9), Europe (10-16), South America (14) , and Africa (17, 18) , suggesting the worldwide distribution of AiVs.
Several AiV seroprevalence studies performed in Japan (3), Germany (14) , France (19) , Spain (20) , and Tunisia (21) demonstrated a high prevalence of AiV antibodies in adults (80 to 99%), indicating widespread exposure to AiVs. Our recent findings showing the high occurrence of AiVs in wastewater and river water also suggest that they are highly prevalent among humans (22) . On the other hand, a number of clinical investigations demonstrated a low incidence of AiV infection in patients with either sporadic or epidemic gastroenteritis (5, 7, 8, 10, (12) (13) (14) (15) (16) (17) (18) . These findings suggest that AiVs might be circulating without causing any symptoms or that AiVs could be responsible for a portion of subclinical gastroenteritis infections.
The AiV genome is a single-stranded positive-sense RNA of approximately 8.3 kb (23) . AiVs have been divided into two genetically distinct genotypes (A and B) on the basis of nucleotide sequences of the 3C-3D (3CD) junction region (24) . Recently, an AiV strain representing a novel genotype was identified and proposed to represent genotype C (10) . The reverse transcription (RT)-PCR assay is a widely used method for AiV identification because of its high sensitivity and applicability for further genetic analysis to determine genotypes (24) . In both clinical and environmental studies, the genotypes of AiVs have been determined based on nucleotide sequence analysis of the PCR products of the 3CD junction or the capsid region (5, 6, 8-12, 14, 16, 18, 22, 25) ; especially AiV detection in environmental samples requires cloning of the PCR products since usually multiple AiV strains exist in an environmental sample (22) . However, these procedures are labor-intensive and time-consuming and require expensive reagents and equipment.
The RT-quantitative PCR (RT-qPCR) assay, which allows rapid, sensitive, and specific detection and can be used for quantitative analysis and for differentiation of genotypes using a multiplex format, has been widely used for detection of viruses and would be an attractive alternative for AiV detection and genotyping. In the present study, we aimed to establish a TaqMan minor groove binder (MGB)-based RT-qPCR system that would allow quantitative detection and genotyping of AiVs in clinical and environmental samples.
MATERIALS AND METHODS
Nucleotide sequence alignment of Aichi viruses. Nucleotide sequences of 21 AiV genomes, of which 15 are genotype A and 6 are genotype B, were aligned using the program Bio Edit (Ibis Therapeutics, Carlsbad, CA). The accession numbers of the sequences used in this study were as follows: AB040749, NC_001918, AY747174, EU143286, EU143271, EU143272,  EU143273, EU143278, EU143281, EU143282, EU143287, EU143288, EU143279, EU143277, EU143285, DQ028632, EU143274, EU143275, EU143276, EU143290, and AB712380.
Construction of the standard plasmid. To construct standard plasmids of each AiV genotype, approximately 490 nucleotides (nt) of the partial viral protein (VP) 0 region of A846/88 (the prototype AiV strain) and N1277/91 strains belonging to genotypes A and B, respectively, were amplified by PCR with KOD-plus DNA polymerase (Toyobo, Osaka, Japan). Forward primer AiVp-AB-1702F (5=-TACCCCACCGCCACCC-3=, corresponding to nt 1702 to 1717 in strain A846/88 [accession no. AB040749]), and reverse primer AiVp-A-2188R (5=-GGACCTCTATGG TAGCGGTGTT-3=, corresponding to nt 2167 to 2188 in strain A846/88) were used for the A846/88 strain to construct the genotype A plasmid standard, and the forward primer AiVp-AB-1702F and reverse primer AiVp-B-2153 (5=-GGACCTCTATGGTGGCAGTGTT-3=, corresponding to nt 2153 to 2174 in the Goiania/GO/03/01/Brazil strain) were used for the N1277/91 strain to construct the genotype B plasmid standard. The PCR products were purified with the High Pure product purification kit (Roche Applied Science, Mannheim, Germany) and cloned into a pCR-Blunt II-TOPO vector (Invitrogen, Carlsbad, CA). The plasmid was purified with a QIAprep spin miniprep kit (Qiagen, Hilden, Germany), and the concentration of the purified plasmid was determined by measuring the optical density at 260 nm. The DNA sequence was confirmed by direct sequencing using a GenomeLab DTCS quick start kit and Beckman CEQ 8000 DNA sequencer system (Beckman Coulter, Fullerton, CA).
Clinical stool specimens. A total of 30 clinical stool specimens obtained from six nonbacterial acute gastroenteritis outbreaks (25 specimens) and sporadic cases (5 specimens) in Aichi Prefecture, Japan, were used to validate the qPCR. These specimens had previously been examined for AiVs using RT-PCR, and 20 of them were positive for AiVs; genotypes were determined by direct sequencing of the PCR products for 17 out of the 20 AiV-positive specimens (24, 25) . The stool samples were prepared as a 10% homogenate in veal infusion broth with 0.5% bovine serum albumin (fraction V; Sigma Chemical, St. Louis, MO) and centrifuged at 10,000 ϫ g for 20 min, and the supernatants were stored at Ϫ30°C until further analysis.
Wastewater samples. Influent and effluent water samples were collected monthly, from March 2005 to February 2006, from a wastewater treatment plant (WWTP) utilizing a conventional activated sludge process followed by chlorination, located in an urbanized area in Japan. All samples were collected on sunny or cloudy days in plastic bottles, stored on ice, and transported to the laboratory. The wastewater samples were concentrated by the adsorption-elution method, using an electronegative membrane (catalog no. HAWP-090-00; Millipore, Tokyo, Japan) with an acid rinse procedure (26) . Briefly, 2.5 M MgCl 2 was added to the samples to obtain a final concentration of 25 mM. The samples (100 ml influent and 1,000 ml effluent) were then passed through the electronegative filter (Millipore) attached to a glass filter holder (Advantec, Tokyo, Japan). Magnesium ions were removed by passing 200 ml of 0.5 mM H 2 SO 4 (pH 3.0) through the filter, and the viruses were eluted with 10 ml of 1.0 mM NaOH (pH 10.8). The eluate was recovered in a tube containing 50 l of 100 mM H 2 SO 4 (pH 1.0) and 100 l of 100ϫ Tris-EDTA buffer (pH 8.0) for neutralization, followed by further centrifugal concentration using a Centriprep YM-50 (Millipore) to obtain a final volume of 700 l. The concentrates were stored at Ϫ80°C until further analysis.
These wastewater samples had previously been examined for AiVs by RT-nested PCR, and 12 influent (100%) and 11 effluent (92%) wastewater samples were positive for AiVs; their genotypes were determined by cloning and sequencing of the PCR product (22) .
RNA extraction and reverse transcription. For stool samples, viral RNA was extracted from 200 l of the supernatant using the High Pure viral RNA kit (Roche Applied Science) to obtain a final volume of 50 l. For wastewater samples, viral RNA was extracted from the 140 l of the concentrated wastewater samples using a QIAamp viral RNA minikit (Qiagen). The RT reaction was performed using a high-capacity cDNA reverse transcription kit (Applied Biosystems, Foster City, CA). Briefly, RNA (15 l) was added to 15 l of RT mixture containing RT buffer, and 75 U of MultiScribe reverse transcriptase (Applied Biosystems). The RT reaction mixture was incubated at 25°C for 10 min, then at 37°C for 120 min, and then at 85°C for 5 min to inactivate the enzyme.
qPCR. (i) AiV universal assay. A qPCR that reacts with both genotypes A and B (the AiV universal assay) was performed in a 25-l reaction volume containing 2.5 l of template (plasmid DNA or cDNA), 12.5 l of QuantiTect probe PCR master mix (a mixture of HotStarTaq DNA polymerase, QuantiTect probe PCR buffer, deoxynucleoside triphosphate [dNTP] mix, and ROX dye) (Qiagen), 400 nM each AiV universal primer (forward, AiV-AB-F; reverse, AiV-AB-R), and 300 nM AiV universal TaqMan MGB probe (AiV-AB-TP) ( Table 1) . PCR amplification was performed with an ABI Prism 7500 sequence detection system (Applied Biosystems) under the following conditions: initial denaturation at 95°C for 15 min to activate DNA polymerase, followed by 50 cycles of amplification with denaturation at 95°C for 15 s and annealing and extension at 60°C for 1 min. Amplification data were collected and analyzed with Sequence Detector software version 1.3 (Applied Biosystems). The threshold value (⌬Rn) was adjusted to be 0.01 according to the instructions from manufacturer of the PCR master mix (Qiagen). A 10-fold serial dilution of standard plasmid DNA (10 1 to 10 7 copies) of either genotype A or B suspended in molecular-grade water was used for the quantification of viral copy numbers in the PCR tubes. The slope (S) of the linear regression curve correlates with efficiency (E) of the PCR according to the formula E ϭ 10 Ϫ1/S Ϫ 1. (ii) Genotype-specific assay. A duplex qPCR that specifically reacts with each genotype was performed in a 25-l reaction volume containing 2.5 l of template (plasmid DNA or cDNA), 12.5 l of QuantiTect probe PCR master mix, 400 nM each AiV universal primer (forward, AiV-AB-F; reverse, AiV-AB-R), and 300 nM each genotype-specific TaqMan MGB probe (AiV-A-TP and AiV-B-TP) ( Table 1) . Duplex PCR was performed with an ABI Prism 7500 real-time PCR system (Applied Biosystems) under conditions identical to those for the AiV universal assay.
RESULTS

Development of RT-qPCR. The nucleotide sequences of the 21
AiV strains were aligned, and a region (108 nt for genotype A and 111 nt for genotype B) located on the capsid region was selected as the target region of the RT-qPCR (Fig. 1 ). An AiV universal primer set (AiV-AB-F and AiV-AB-R) and an AiV universal TaqMan MGB probe (AiV-AB-TP) that reacts with both genotypes A and B were designed based on highly conserved sequences. The genotype-specific probes (AiV-A-TP and AiV-B-TP) were designed based on sequences that have significant nucleotide mismatches between the two genotypes, especially including a triple-nucleotide insertion (CCC, CTC, or TTC) located within the VP0 region of genotype B strains (corresponding to nt 1900 to 1902 in the Goiania/GO/ 03/01/Brazil strain) compared to those of genotype A strains. The locations of the primer and probe binding sites are illustrated in Fig. 1 , and the nucleotide sequences are shown in Table 1 .
A nucleotide BLAST search of each primer and probe showed no significant homology to non-AiV sequences, and we observed no cross-reactions with other viruses in the genus Kobuvirus (bovine and porcine kobuviruses), viruses in other genera in the family Picornaviridae (bovine enterovirus and poliovirus type 1), and other human gastroenteritis viruses (genogroup II [GII] norovirus, group A rotavirus, and adenovirus type 40) using the RTqPCR (data not shown).
Dynamic range and standard curve. A 10-fold serial dilution of a standard plasmid DNA of either genotype A or B was tested with the AiV universal assay using the probe AiV-AB-TP (6-carboxyfluorescein [FAM] labeled), and individual standard curves for genotypes A and B were constructed based on the average cycle threshold (C T ) values of the three reactions against the amount of the plasmid/reaction mixture. The AiV universal assay was able to amplify each plasmid standard between 1.0 ϫ 10 1 and 1.0 ϫ 10 7 copies/reaction (see Fig. S1A and B in the supplemental material), and the C T values were directly proportional to the log 10 of the genome copies/reaction with correlation coefficients (r) of Ϫ0.997 and Ϫ0.998 for genotypes A and B, respectively ( Fig. 2A and B). The slopes of the standard curves for genotypes A and B were Ϫ3.438 (E ϭ 0.954) and Ϫ3.288 (E ϭ 1.014), respectively ( Fig. 2A and B) . The lower quantification limit was estimated as 1.0 ϫ 10 1 copies/reaction. The genotype-specific duplex assay using the genotype A-specific probe AiV-A-TP (FAM labeled) and genotype B-specific probe AiV-B-TP (6-carboxyrhodamine [VIC] labeled) was able to determine each plasmid standard between 1.0 ϫ 10 1 and 1.0 ϫ 10 7 copies/reaction (see Fig. S1C and D in the supplemental material). The genotype-specific assays reacted specifically to each genotype but did not cross-react with the other genotype. Although the genotype B-specific probe produced weak fluorescent signals against genotype A plasmid standard DNA, the fluorescent intensity was below the threshold value (⌬Rn Ͻ 0.01) (see Fig. S1D ).
The slopes of the standard curves for genotypes A and B were Ϫ3.295 (E ϭ 1.011; r ϭ Ϫ0.998) and Ϫ3.634 (E ϭ 0.884; r ϭ Ϫ0.997), respectively ( Fig. 2C and D) . The standard curves generated from the duplex assay were similar to those generated from the singleplex assays (data not shown).
In order to evaluate the suitability of our system for the one- step RT-qPCR format, a one-step AiV universal RT-qPCR assay was performed against extracted AiV RNA of genotypes A and B, using the QuantiTect probe RT-PCR kit (Qiagen). For both genotypes A and B, the C T values of the one-step assay for each dilution were comparable to those of the two-step assay that was originally developed and optimized in the present study (see Fig. S2 in the supplemental material), showing that our RT-qPCR system can be implemented in a one-step RT-qPCR as well. Detection of AiV RNA in stool specimens. In order to validate the applicability of the newly developed RT-qPCR system for detection and genotyping of AiVs in clinical stool specimens, we examined a total of 30 specimens, among which 20 had previously been identified to be positive for AiVs by RT-PCR (24, 25) . The AiV universal assay showed positive signals for a total of 20 specimens that included 19 out of 20 RT-PCR-positive specimens and 1 RT-PCR-negative specimen (stool code 1013/89), for which the AiV RNA load was relatively low, 4.5 ϫ 10 1 copies/reaction ( Table  2 ). The AiV RNA load determined by the AiV universal assay ranged from 1.6 ϫ 10 1 to 7.3 ϫ 10 6 copies/reaction (n ϭ 20), corresponding to 1.4 ϫ 10 4 to 6.6 ϫ 10 9 copies/g stool ( Table 2 ). In the genotype-specific duplex assay, the genotype A-specific probe produced positive signals for 16 specimens, including one specimen (stool code 942/89) that was negative by the AiV universal assay but positive for genotype B as well, while the genotype B-specific probe produced positive signals for 6 specimens that were positive for genotype B with RT-PCR followed by direct sequencing (Table 2) . No fluorescent signal of either the AiV universal assay or genotype-specific assay was observed for the rest of the specimens (n ϭ 9) that were negative by RT-PCR (24) .
Detection of AiV RNA in wastewater samples. To further validate the applicability of the RT-qPCR system for detection and genotyping of AiVs in environmental samples, we also examined a total of 24 (12 influent and 12 effluent) wastewater concentrates, of which 23 samples were positive for AiVs by a RTnested PCR (22) . The AiV universal assay showed positive signals for all of the influent samples (n ϭ 12) and 11 effluent samples ( Table 3 ). The AiV RNA concentrations in influent and effluent wastewater samples were determined to be up to 9.5 ϫ 10 3 and 7.4 ϫ 10 1 copies/reaction, corresponding to 2.2 ϫ 10 7 and 1.8 ϫ 10 4 copies/liter, respectively; the highest AiV RNA concentrations for both influent and effluent wastewater were obtained from the samples in February 2006 (Table  3) The wastewater samples were also examined with a genotypespecific duplex assay; samples that were positive by the AiV universal assay (n ϭ 23) were determined to be positive for genotype A, and no positive signal of genotype B was obtained even from the influent sample from February 2006 that had previously been identified as being positive for both genotypes A and B, probably due to the relatively low abundance of genotype B in this sample (Table 3) . One sample negative for the AiV universal assay (the effluent sample in July 2005) was also negative for both genotypes A and B (Table 3) . 
DISCUSSION
AiV was first identified as a new cytopathic virus in BS-C-1 cells (4), and virus isolation using BS-C-1 or Vero cells (4, 7), the enzyme-linked immunosorbent assay (ELISA) (3), and conventional RT-PCR (6, 24, 27) have since been used to identify AiVs in clinical stool specimens. Isolation of AiVs by cell culture is timeconsuming (about 4 to 6 weeks) (3), and both virus isolation and ELISA are less sensitive than conventional RT-PCR (24) . Therefore, conventional RT-PCR has been commonly used as a method for AiV detection (6, 24, 27) . qPCR methods have recently been a Results for identification of AiV sequences using the RT-nested PCR assay followed by cloning and sequencing, which was described previously (22) . A, genotype A; B, genotype B. b A number in parentheses indicates that the calculated copy number was below quantification limits (Ͻ1.0 ϫ 10 1 copies/reaction), although fluorescent signals with C T values of no more than 40 were observed. NA, not available.
introduced into clinical virology for the rapid and quantitative detection of viral genomes. qPCR even has many other advantages over conventional PCR, including lower risk of contamination, better specificity, and the capability of multiplex reaction using different reporter dyes.
At the time this study was conducted, only 5 AiV full-length sequences were available in GenBank, which made it difficult to design the qPCR assay. Since the AiV genotype has been determined based on sequence analysis of the 3CD junction region or the capsid gene, partial nucleotide sequences of these regions were also available for nucleotide sequence alignment. Based on the nucleotide sequence alignment of the full-length as well as partial genome of AiVs, we found that the VP0 region within the capsid gene has genotype-specific sequences, including a unique triplenucleotide insertion of genotype B strains, sandwiched by highly conserved sequences (Fig. 1) , as indicated by a previous study (6); Pham et al. (27) also designed a genotype B-specific seminested PCR primer, which anneals to this region, for differentiation of genotype B from genotype A. On the basis of this background, we chose this VP0 region as the target of the assay. From the highly conserved sequences, we designed a primer pair (AiV-AB-F and AiV-AB-R) and a TaqMan MGB probe (AiV-AB-TP) that react with a broad range of genetically diverse AiV strains. Genotypespecific probes (AiV-A-TP and AiV-B-TP) were designed to hybridize with nucleotides specific for each genotype. As a result, we successfully designed an RT-qPCR system that is specific for AiVs and is able to distinguish genotypes A and B with a genotypespecific duplex qPCR.
A recent study conducted in France found another AiV genotype (genotype C), which contains a sole strain, Rn48, using a conventional RT-PCR and nucleotide sequencing (10) . However, since the VP0 region sequence of this strain is not available, we could neither design an assay targeting this novel genotype nor evaluate the reactivity of the newly developed RT-qPCR against it. In addition, at present genotype C may not be an essential target of our RT-qPCR system, because genotypes A and B are currently known as the predominant AiV genotypes (1, 24, 27) , and genotype C, which has been identified in only one study (10) , may be much less prevalent than the other genotypes.
For genotyping of AiVs, nucleotide sequence analysis of the 3CD junction region following RT-PCR amplification is the most commonly used method for both clinical and environmental samples (5, 8-10, 12, 14, 18, 22, 25) . Previous studies demonstrated a high consistency between AiV genotypes determined based on the 3CD junction region and capsid gene (6, 8) , which is supported by a fact reported by another previous study that no phylogenetic evidence of recombination was detected between AiV genotypes A and B in any part of the genome (28) . These previous findings strongly suggest that AiV genotypes determined by our genotypespecific RT-qPCR assay based on the VP0 region are consistent with those determined by the conventional genotyping method based on the 3CD junction region. Although the nucleotide sequence analysis is still essential to explore the molecular origin of an outbreak or to determine the genetic heterogeneity or homogeneity of AiV strains in the environments, our genotype-specific qPCR assay can be a useful tool for rapid and high-throughput screening of AiV genotypes in both clinical and environmental samples.
The one-step RT-qPCR assay may be more beneficial than the two-step assay under certain circumstances, such as clinical surveillance, because the one-step assay can further reduce time, labor, and the risk of cross-contamination. Based on the comparison of the C T values of the two-step and one-step RT-qPCR assays against extracted AiV RNA (see Fig. S2 in the supplemental material), we demonstrated that our RT-qPCR system could be implemented not only in the two-step RT-qPCR format but also in the one-step format. The use of a one-step RT-qPCR assay will enable even-higher-throughput screening of AiV RNA in clinical specimens and potentially in environmental samples.
An RT-qPCR assay for AiVs targeting the highly conserved 5=-untranslated region, a common target region for broadly reactive assay for picornaviruses, has been reported recently (11) . However, this assay does not distinguish the genotypes of AiVs. When we conducted a side-by-side comparison of C T values between our assay and the previously reported assay in detecting cDNA of genotype A and B strains, the C T values obtained from the two assays were comparable for both genotype A and B strains (see Table S1 in the supplemental material). The design of the newly developed assay based on the VP0 region has an advantage over the previously reported assay in that a single pair of primers is used not only to simplify the assay but also to enable simultaneous detection of two genotypes with a similar PCR efficiency.
To date, only one study has reported the AiV RNA load in clinical stool specimens (11) . In the present study, 21 AiV-positive stool specimens were examined with the newly developed RTqPCR assay to investigate the AiV RNA load. The AiV RNA load in the stool specimens determined in the present study using the AiV universal assay ranged from 1.4 ϫ 10 4 to 6.6 ϫ 10 9 copies/g stool, which falls within the range of those of the previous study determined by another RT-qPCR assay (1.1 ϫ 10 2 to 1.3 ϫ 10 12 copies/g stool) (11) , proving the validity of our study. For stool specimens, the results of our RT-qPCR assays were consistent with the previous genotyping results for all specimens except for one specimen (stool code 942/89) that was negative by the AiV universal assay but positive by the genotype-specific assay, probably due to one nucleotide mismatch to the AiV-AB-TP probe sequence that was found by direct sequencing of the RT-qPCR product (data not shown). The limitation of the primer or probe designation was due to the limited numbers of the VP0 region sequences available in the database. Although our RT-qPCR system has shown a reasonable capacity for quantifying and genotyping AiVs in clinical stool specimens, it should be further validated using large numbers of clinical AiV isolates with greater genetic variability.
We also applied the newly developed RT-qPCR system for quantification and genotyping of AiVs in wastewater samples. These samples had been tested previously for the detection of noroviruses and sapoviruses, which are major causes of human gastroenteritis, by RT-qPCR (29, 30) . Interestingly, the viral RNA concentration of AiVs in the influent wastewater samples (up to 2.2 ϫ 10 7 copies/liter) was higher than that of noroviruses (up to 1.5 ϫ 10 6 and 9.1 ϫ 10 5 copies/liter for genogroup I [GI] and GII, respectively) (30) or sapoviruses (up to 9.3 ϫ 10 4 copies/liter) (29) . In addition, the concentration of AiV RNA in wastewater was significantly higher in winter and spring than in summer and fall (Table 3) . These results suggest that AiVs are more prevalent among human populations than human caliciviruses with higher prevalence in winter and spring seasons in Japan. Since the seasonal pattern of AiV infection remains unknown due to limited clinical and epidemiological studies on the prevalence of AiV among humans (1), our findings on the seasonality of the AiV RNA concentration in wastewater provide important insights into their epidemiology. Actually, the presence of AiVs in wastewater more accurately reflects the actual prevalence of AiVs in the community rather than clinical reports, because wastewater contains viruses shed from all populations in a service area regardless of their health status.
The RT-qPCR system developed in the present study will be an efficient tool for routine diagnosis of AiVs in clinical stool specimens as well as in environmental samples, because of its ability for quantification and genotyping of AiVs. Further studies on AiVs using this system are recommended for a better understanding of their clinical significance, genotype distribution, and behavior in the environment.
